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(54) BIOPOTENTIAL DIGITAL CONTROLLER FOR MUSIC AND VIDEO 
(57)Abstract: 

PURPOSE: To generate data which controls generation of a 
tone by providing a means which senses a biopotential 
signal in real time, and a means which receives the 
biopotential to map it to a MIDI(Musical Interinstrument 

Digital Interface) code in real time. ''^^ 
CONSTITUTION: A transducer senses a brain wave signal ;c>^N|^"-^ ^...^^^ ^ ^|^^ ^^-i^^ | 
from a human body 10 and outputs signals to signal lines 18. A f---^ 
20, and 22 to a preamplifier 24, and the output of the j^;rX-y [ 

preamplifier 24 is coupled to the analog input of an A/D ^J^^ \ bat* : 

conversion circuit 28 through a filter circuit 26, and a digital ^ >:>^v-«y | ..^ 

intensity language on a bus 34 converted to a digital 
language is read by a mapping computer 36. This computer 
36 obtains the characteristics of an analog signal on a line 
32, and this characteristic is mapped to oarameters of MIDI. 
Thus, the frequency of the tone outputted from a music 
synthesizer output device 38 is controlled by the intensity 
of the signal on the line 32. 
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V X^C^T. Cnote od velocltyj UWt^biSJ:. 
C;^ fit nj fiS M I D t nolo on velocity {t.<D4*M 

00 velocity j ^ S tt E B G « E K C ^- 4^ * /UO 
Tnote on j M 1 D T •> - -ir V ;^ jS <c> H 

iiA^rFsn*. s-y-xry^i/i^iBiifecrnoto 

off J M I D r — 'yv;^;^<xSe*vS, — 
>r X X <Z) IB 1 X ^ V r « y o V ^ 126 tc: > y 

r. 



HB!I^1-12G692 (17) 

$A^^^lf « Taote ntiaber j M I D I 9 If 

Tnoteoffj > — y X c i^tt « »>l ;^ V r 
V ^ 130 eccfc 0 *> y n« c n 

4 1^ y r 'i y iri$na*l# fcatc r no to off 

velocity J M I 0 (fl-|5«iS«X^yr*3b'S>i> 

y X w: 91 at <z> ® 5)^ * tt 5£ -r s . 
cinttiaa* y ^/v^tr « e Ecodjj^j©* 



EEC-evfe:y^ra^rXfc::»t?t«a*^J<Z)X-r 
y 7*«:M I D I laSX-r y r-C«> d © X y 
ra:;*:?«fi3SC5^^$nTt^«-r^T(D-7'y try 

M I D iaSX^yrWt«W<0<|^^t±«3 y hta- 
/Pf-B 1-fey hOMI D I/N'9>-5'*M3£'^*5 

5i^«:i'y'te■^^W'tK6;M i D i 7'cfi/'5A3 — 
^/y•fe*^^^*<!3^««'14e^JS«»«^fo^a:$^ 

it u-yg y^t;:tt7He*^ 30a« $ -C <D StRfenR 



•tsy h*<ii^»T«>«. Xr-yri42 ttFFT^H 

^ar«^fti^^^K«fa®^yrn/^feIKmr«ra^^ 
y,r;i/?!)< F F T<o;ekcmv^ ?> n« A<. {ioatJWiH 

J:?^ U t»1E5Jft^fCi^T « EEC®-7yt^y^<iD 
yr V y^iSiKttlSO BzT* -5 . orSt 

fft5^ttiOHzT 4 *^4>2on*xtt-e nw±<o^> y r 
rcnrx©i*:<ox^yrktF FTitJJ^lt^x 

y * ^ i^r y o y ^ 144 .i: »J •> y Hf /V{t 
$*ITV^5. P P T H — atZ)»?»^©a<Z> P F T 
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jSlcc ff ^ ti « • 

150 ;6Mf i^n**. :^ -r V riSO tttf /i« F F Tffi 



»ra^l-126692 (18) 
152 *<ieifc$*l«. Ci£D;^-?-vrttM I D I 3 — 

c:o^f?*rttJ51Sai<z>c:i:< ^ ~ y > -t ^ 

t>SH 1 M I D I fi-^tt Tchanse prosrasj ^'fr^kt 

^ Of r a ^ -5 X. S n 4 ^ * M I D I Tchannol j 



<044rCt£TM I 0 f Cnota on j ^ J: tf f note 

off J i/ — -yyj^, ayho— ^*?«fc 
CfM I D I T a ^ 7 J^»^-<DtAtl^i&i» Z t v: ^ 

c tiy^-C ft 

« c &3&<-c # * c ^ « * ^ -3 » • 



f2l0^y^^-;^/^•^>"^ttXMI D |3 — K 
E K c -7 y tr y ^oROti^gg^t S;*:/Ii«ia»tto.i 

^^J-coSfifiC Kt 7" a y ^ 162C <k •> y »f? /u^b $ n 
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K G ^ y f :^ ^ >' 3il^"C * 0 » i>^"^^ 

r -6 X -r 7 7*166 *<X + V r **t, A>o 

n y h a — ;vt±;:(. f- V 7*164 ^ €i tttS X ^ v nee 



?ffffl¥l-126692 (19) 

K ti. ;k 7- y 7*168 Tftots on j — ^ * 
01 ;C M I D I K 9 A T •> y teas « * H 

* a Ct « ^ © » dE J!r^ & « W » ^ -c * * 5f fl: 
-eft ^ «;tv*-r V y ^ti«*« 

a^J^XiaiSaK: ("not© offj i^ — Vyx^K^A 

-■♦j'-tci 0 las* ny^fi«®a^«iSiESTft s 

-5 Aftc® SlC^^Oitr « C i k: J; *) M I D I 



3 — K*ffi5e'?"'6;^CD7*o-fcX©7a— ^-f TiT 

**j]3£u*--:>-tn*^^i wapiti*. 

© >f --K -r c/ + /I'ttStlbl- * . c:n^?cz)A(<t 

mfSL^tih. c: 0 r a * :^ «: X -r- V 7*172 A-<>Mr 
M I D I -7 > - ^ CO — w: -e nJitJit: v ^ tr 



L'. JSC/C^mRX H E K C 4? V ^ /V <> Xl^ffc 
t <5 5SC«!(«(B«c) tXA«6*<« 

7- y ri78 «Xy-yn76 &C»-C^b^.ff IBCS 

3£r * 7*a -fe X«* X-?-yn78 <>x± 

*2®ri i m'^'^ i^f^ ^ * ^ -9- V > ^ <7> m tc, 
«19tt«ialS:L.3&-ocn<&Offi^fc*A-rv 7*174 

vvt:i'^r«A07'o-e:j^^6*€»*3t-. 
:x.^y7*l80 tt:^-?-yri78 tc ;W T 15 It $ +1. A: 

tC -5^ V 7*172 tCK*. 

9 SIC arAt^^rttc^Cifc/^-f 
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:;^.'5^vri82 ttf&CM I D r > )/ ij^ hOir^irh 
:^ V ri84 St * <D -f 51- Iff ^- X ^ yi/ ^ 

^ * Iff V 2/ ♦ ^» tL« C *1 fe> 



?§ra¥l-126692 (20) 

asiai 5 n 6 -'nm 3*- 4? V i/ ^- ;i/ E K c ft -g- 

^ fiK $ jK Jtn O tfj :^ $ a * . 

5a] U . *^ o M I D I 3 — K ^ so <0 •> V *^ ^ S frt 
A ^ $ n S . •> ;^ 2* « /nM :f ii? ^ 2/ /b O 

ai l; T -f -y- y > -t- iu« S5aif <& ^ © 4 a o 



E M G ^ ♦ * /i^aOO . E E C ^ * /U202 . 
B K C ^ i. ;?i/u204 *? J; ( KH I* (il tE « jS» ^ -5 
aiO) E O C ^ ;iiyu206 c*^^><Z)f^■^- 

PlPOy^ V 7 r CtSWT M I D I 3 - mt^if^ 

210 ±,!z H ^ — ^ h y ^ <r ^ Z t ^ ^ 

«?fff^f-*sa^ V r82*<^y:i4i5jat^fcM 1 D I ? 

^ o A:f7/W;^tbf^«r' 3 -^^216 K:»t!l$n 

T K u ;^ /^:^214 JbO -f v ^ — 7 * ;n 208 © 



-^^ttlfctC^ >'218 J:©aHAQUE-2fS-^*§femr 
7T*<-e©M I D I#»Tr--iJrJ£y'-^/VX2l2 

-^iaS^ V r82«:Xflb©SIJ^ftlc;f^t.>T tt -f 

r ht»iit*;^C^5{it»?C'< y^-7i ^ 5^208 

»r>S6fSl^trJ*-r (t^ilSQ*- -y 7'82ti - 
fcr;^.* 4 5^;Kf■y '>^/^f■ + ^/u^^,i;D^ 

'<>';5^-7*-f7.208 ©lUlTI^^JSI^^^ffifbfi, 
IPB, ^^^mf- -r^ZVt^< -i it tf. ^ V > ^ f^^^ 

20B «y K u;^-'N'X2i4 Jl«^^^T — y ;^ o«j tc 
BW^-f^* -rs— ^^216 tt. V 71/ f- r -9-74© 
ai;?3 V h D — /bA^«c»tt$ nA:>'<x220 Jitc: 

f S Z i C J; ?K 7- X *> > ^ 4- 
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A/D 3 230 A >3 T a ^ x - « 

V r82K: ci; iS cD-c, ® ^- * ^i' 

^, o y 7' frc M jS5 f S r' i^^)Of'*~^ity< 

V 7 T 100 u:tatt$n«. -ecoyfc. m^^asi^--' 

tC V 7 r O T K ^ * « S C C i cfc *3 V 
7t1Q0 CO^Or' - ^ ^^rU^O . ^ Z tl IC f) 
f 13-^216 tt^^ :^234 J:(DENABLE-lft-^^ T 

T 100 ti-e cDr'" *t'-^^ -"f^^zu < C i 

Z (O f — ^ ^ :^ ^ X ^ ^ y -y ^-'^ y I' 

Rflfl xti^e5RA«236 <Di*i;c^!i^®^«:lSW"f 



?§Bn¥l-126692 (21) 

^) r A j^i^^^t ^< ^ ± ^ y > ^ i^co 

^ /"c fnl it ;b>'£D {a©ai;fj2£ffiO«^T3 V a-/U 
(at* * iSaW-r S C <!: T^^J-Tft 3, ::^3^?flttM 

S5 sa ^ 1ft «iia tc fMt*? f « 4^ 5aj ® ^1? U 



•ft*?H«^v try^/iu— ^i/<o^>r r^i-eo^-r 

W3£®:^^7'CJ;-,T?^«-So EMCf--*-;^ /1/200 

E K G f'- * 5$ tC ti. ^ 
rnmo h 0 t U ^ . EOC^^-*/v206 *>«»CDll 

■7 y t'y^;u--^y«m9iacfiIfacot>cD*h>S5, 



M! D I y — y X a ~ h' \t^^lB^ ^ 

;t*<Sfi&Tifli2-C^«^&t:A*ti0^i8S«KSrI$ 
^ V ysZH^^ ^ J* yi. o y h4^-t-x;u-^:/4j 

'^Xr-^tin^^SE-r^UART^tsJtijaitOS 
3*3 y h n — /i/fSCi C4xii>©U 
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T fc: f - /v;^2l2 «y^UTff^. 240 T^^^ 
45 UART<DSl^«t0«*»«!)f&©UAR TCOr-^T 

-^/VX212 *5» HTJR* f -i^ AM ^ 7' 

/w$n)^UARTfirj;oT<5^t5)W$tl*r<i:< 
^tt*n«. d <D U A R T Hlfctl?'- /\':;^212 



1-126692 (22) 

tfi^C U: 3 OCD ^ + :?i ;v ( E M C . EEC. *f «fe 
OfEOG) >!><?5t?£r^ * 56 w O 

3t3Kti^Wt3b-<,CDl5tS:^fS^9-«iKmL.;(>-oc*t 



a. 

2B6EiiiEECfg-9'Ocria«R^$M I D I a- 
m? att E K Gfff^^flC* Mr D I K 7 ^ ^ •> 



D I u - Y ^^Vlt ^ r tt ^ =^ ^ h^T y 

If t V iJi; cc /< -< J^ >iJ -r :^ > ;u « g ft r « M I D 

miOH frt 4 a CD ^nM ;f -if ^ >' * fS Jen U , 

;t^^-7M I D I 3-f'*(ai<ota^>t>^4,S(St^, 

/v^;^H?f.:/.>^/^c^^5tiTM i d i 3 — 
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